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DECI SI ON ON APPEAL
This is a decision on appeal under 35 U S.C. §8 134 from
the final rejection of claim 3-29, 31 and 32, all the clains

pending in the application. Clains 1, 2 and 30 are cancel ed.
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The instant invention relates to a nethod of
manuf acturing an i nproved Bi CMOS sem conduct or devi ce.
Specifically, the invention is directed to a conplenentary
met al oxi de sem conductor (CMOS) nenory architecture in which
an auxiliary bipolar transistor structure is formed in a well
region that is forned in common with a CMOS nenory cel |l
Appel | ants' specification ("specification"), page 1, |ines 1-
7. The auxiliary bipolar transistor structure is provided for
t he purpose of supplying a |arge magnitude current to enable
progranm ng of the nmenory cell. Specification, page 1, |ines
15-20 to page 2, lines 1-4. The large current forced through
the fusible links of a menory cell nmelts the fuse, severs the
| inks, and forces the nenory cell into a prescribed binary
(1/0) condition. Specification, page 1, line 20 to page 2,
line 4. The invention features the use of a separate inplant
mask for the emtter region of the auxiliary bipolar
transistor. During the separate emtter formation step, the
remai nder of the substrate is masked, so that the emtter
i npl ant affects only the characteristics of the bipolar

device. Specification, page 5. The geonetry and inpurity
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concentration profile of the emtter region is tailored so
that the auxiliary transistor has sufficient current gain to
bl ow the fuse. Specification, page 4. Meanwhile, the doping
paranmeters of the source/drain regions of the CMOS structure
are separately established to maintain the integration density
of the nmenory and prevent thyristor |atch-up. Specification,
page 4. During the inplantation of the source/drain regions
in the CMOS well region, the well region in which the
auxi liary bipolar transistor is forned, is masked, so that no
emtter region is fornmed in the well region used for the
auxiliary bipolar transistor. Specification, page 5.
Appel | ants' independent claim 3, reproduced below, is
representative:

3. A met hod of manufacturing a sem conductor architecture
conprising the steps of:

(a) providing a sem conductor substrate of a first
conductivity type having a first surface;

(b) formng, to a first depth fromsaid first surface in
respective first and second spaced-apart portions of said
sem conductor substrate, first and second well regions of
second conductivity type;

(c) formng first source and drain regions of said first

conductivity type of a first channel conductivity type MOS
structure in spaced apart surface portions of said first well
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region, said first source and drain regions having a first
dopi ng and a second depth fromsaid first surface, less than
said first depth; and

(d) formng an emtter region of said first conductivity
type of a bipolar transistor structure in said second well
region, said second well region form ng the base region of
sai d bipolar transistor structure and said substrate form ng
the collector region of said bipolar transistor structure,
such that said emtter region has a second doping greater than
that of said first source and drain regions, and a third depth
fromsaid first surface deeper than said second depth of said
first source and drain regions said first MOS structure.

In rejecting Appellants' clainms, the Exam ner relies on
Appel lants' admtted prior art in Appellants' Specification

and Figure 1 and the following two other |isted references:

Sagara et al. (Sagara) 5,118, 633 Jun. 2,
1992
Tanabe et al. ( Tanabe) EP 0, 320, 273

Jun. 14, 1989
(Eur opean Patent Application)

Clainms 3-29, 31 and 32 stand rejected under 35 U S.C. 8§
103 as bei ng obvi ous over the conbination of Appellants’
adm tted prior art and Tanabe et al. ("Tanabe") and Sagara et
al. ("Sagara"). Rather than repeat the argunents of

Appel l ants and Exam ner, we refer the reader to the
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Appel lants' Brief! and Examiner's Answer? for the respective

details thereof.

OPI NI ON

Wth full consideration being given the subject matter on
appeal, the Examner's rejection and the argunments of
Appel | ants and Exam ner, for the reasons stated infra, we wll
affirmthe Examner's rejection of claims 3, 4, 7, 8, 11, 24,
25 and 28 under 35 U.S.C. 8 103 as bei ng unpatentable over the
conbi nati on of Appellants' admtted prior art, Tanabe and
Sagara. We will reverse the Exam ner's rejection of clainms 5,
6, 9, 10, 12-23, 26, 27, 29, 31 and 32.

Bef ore consi deration of Appellants' substantive
argunents, we first address procedural matters related to

Appel l ants' claimgrouping. Initially, on page 28 of the

! Appellants filed an Appeal Brief ("Brief") on
Decenmber 29, 1997.

2 The Exam ner, in response to Appellants' Brief, filed an
Exam ner's Answer on March 17, 1998.

5
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Brief, Appellants group together claims 3-9, 11, 24, 25 and
28. Then, in Argunent, Appellants argue clainms 3, 7, 11, and
25 together and claimb5 separately. Rule 37 CFR § 1.192(c)(7)
sets forth the requirenments for claimgrouping. It states:

Grouping of clainms. For each ground of rejection

whi ch appel |l ant contests and which applies to a
group of two or nore clainms, the Board shall sel ect
a single claimfromthe group and shall decide the
appeal as to the ground of rejection on the basis of
that claimalone unless a statement is included that
the clainms of the group do not stand or fal

t ogether and, in the argunent under paragraph (c)(8)
of this section, appellant explains why the clains
of the group are believed to be separately
patentable. Merely pointing out differences in what
the clainms cover is not an argunent as to why the
clainms are separately patentable.

July 1, 1996, as anended at 60 Fed. Reg. 14518 (March 17,
1995).

Based on this Rule, we treat clains 3, 4, 7, 8, 11, 24,
25 and 28 as standing or falling together and select claim3
as the representative claimof this group. W treat clains 5
and 9 separately.

Turning now to Appellants' argunents, we focus first on

the argunents related to claim 3.



Appeal No. 1998-2924
Application NO. 08/276, 290

Appel l ants state that "the Exam ner alleges that the
admtted prior art of [Appellants'] Figure 1 discloses
substantially the clainmed process of formng first and second
wel | regions having the sane depth."” Brief, page 30. Next,
Appel |l ants argue that it can be inferred from Tanabe that the
depths of the respective base and well regions are not the
sanme. Brief, page 31. Finally, Appellants argue that Sagara
teaches away fromform ng a base well having the same depth as
the well in which an adjacent MOS device was fornmed. Brief,
page 32.

I n response, the Exam ner points out that Appellants’
Figure 1 and the Background of the Invention illustrates base
and well regions of the sane depth. Exam ner's Answer, page
3. The Exami ner already asserted in the Final Rejection,
Paper No. 17, that "[The] Background of the invention, pages
1-4 and related Fig. [figure] 1 discloses substantially the
cl ai med process for form ng a programmble CMOS nmenory device
including the steps of formng first and second well regions

havi ng the sanme depth
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.” Now, the Exam ner concludes that Appellants’
limtation has "been clearly disclosed and admtted as Prior
Art in the Background of the Invention." Exam ner's Answer,
page 4.

We find that Appellants' claim3 limtation of "form ng,
to a first depth fromsaid first surface in respective first
and second spaced-apart portions of said sem conductor
substrate, first and second well regions of second
conductivity type" is taught by Appellants' admtted prior art
as disclosed in Appellants' Specification, page 2, |lines 5-16.
This section of the Specification recites in part,

A CMOS nmenory cell architecture . . . having a top

surface 13, in respective first and second spaced

portions 21 and 23 of which P-type well regions 31

and 33 are fornmed to a prescribed depth in substrate

11. (Enphasi s added).

Specification, page 2, lines 1-12. Additionally, we find that
Appel l ants' Figure 1 illustrates the well regions 31 and 33
havi ng a sanme depth.

Appel l ants do not traverse or otherw se dispute the

Exam ner's contention that Appellants' admtted prior art does

teach the depth Ilimtation. Appellants only argue that Tanabe
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and Sagara individually do not teach the depth |[imtation.

Al t hough we appreciate Appellants' argunent that neither
Tanabe nor Sagara teach that the depths of the respective base
and well regions are the same, Appellants' argunent is
unpersuasi ve here where the Exam ner relies solely on the
admtted prior art for the rejection of this claimlimtation
and excludes the teaching of Tanabe and Sagara from

consi derati on.

Next, Appellants argue that Tanabe contains no disclosure
or suggestion of making the emtter regi on deeper and dopi ng
concentration greater than that of source and regions of a MOS
device in a sanme depth well. Brief, page 32. Further
Appel | ants argue that Sagara discl oses a nethod of
manuf acturing a Bi CMOS device that is considerably different
fromthat of either the prior art or Appellants' clainms and
enphasi ze that Sagara does not inplant an emtter region but
rather out diffuses it froma doped surface. Brief, page 33.

Qur review of Sagara finds that Sagara teaches the claim
l[limtation "formng an emtter region . . . such that said

emtter region has . . . a third depth fromsaid first surface
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deeper than said second depth of said first source and drain
regions [of] said first MOS structure.”™ W base our finding
on the foll ow ng passage citations from Sagara: Sagara, at
colum 2, lines 30-35 discloses that “. . . source and drain
regions of MOS transistors are fornmed after the formation of
an emtter of a bipolar transistor, whereby a Bi CMOS havi ng
the characteristic of xj(MOS)# xj E(Bip)# 0.15 um can be forned
easily.” Additionally, Sagara, at colum 3, |ines 24-28
di scl oses, "Moreover, by satisfying the relation xj(MOS)#
Xj E(Bip)# 0.15 pym it is possible to forman extrenely fine
MOS transi stor and a hi gh-performance bipolar transistor at a
time." Finally, at colum 3, line 44, Sagara discloses ".
by satisfying the relation xj(MOXS)# xj E(Bip)# 0.15 um
attenuati on and the inprovenent of integration density can be
realized while maintaining xjE(Bip) to 0.15 pum or | ess.
Appel | ants argue that Sagara "does not inplant the
emtter region, but rather out diffuses it froma doped
surface polycrystalline silicon layer."” Brief, page 33. But

this argunent is neither persuasive nor dispositive here where

10
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Appel I ants' cl ai med net hodol ogy i ncl udes neither diffusion
nor i npl antation.

Furthernmore, we find that Sagara teaches the claim
limtation "formng an emtter region . . . such that said
emtter region has a second doping greater than that of said

first source and drain regions . Sagara di scl oses the
greater doping concentration |[imtation at colum 4, |ines 33-
37:

Next an opening is forned in part of the silicon

di oxide film and an n+ -type polycrystalline

silicon filmwhich contains a high concentration of

inmpurity is fornmed therein, followed by heat

treatnment at 900° C to forman n* type emtter.

(enmphasi s added).

Sagara additionally discloses at colum 4, |lines 60-62,
that Figure 8 illustrates "a sectional structure of a Bi CMOS
formed according to the present invention and having LDD
(lightly doped drain) type MOS transistors” to support the
argunment that Sagara teaches Appellants' claimed |limtation of

an emtter region having a second doping greater than that of

said first source and drain regions.

11
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We note that Appellants do not contest the conmbinability
of the prior art references. Although Appellants, on page 43
of Argunment, assert that "the Exam ner has failed to show
where in the prior art . . . there is any teaching to conbine
the references . . .," Appellants do not further explain why
the references, taken as a whole, do not suggest the clained
subject matter, nor do Appell ants explain why features
di sclosed in one reference may not properly be conmbined with
features disclosed in another reference.
Rule 37 CFR 8 1.192 (c)(8)(iv) requires in part:

If the rejection is based upon a conbi nati on of

references, the argunment shall explain why the

references, taken as a whole, do not suggest the

clai med subject matter, and shall include, as nay be

appropriate, an explanation of why features

di sclosed in one reference may not properly be

conmbi ned with features disclosed in another

reference. A general argunment that all the

limtations are not described in a single reference
does not satisfy the requirenments of this paragraph.

July 1, 1996, as anended at 60 Fed. Reg. 14518 (March 17,

1995). Appellants' assertions constitute general argunents

that fail to satisfy the rule requirenents.

12
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Appel | ants' argunents only address the non-obvi ousness of
the individual prior art references. However, "[n]on-
obvi ousness cannot be established by attacking references
i ndividually where the rejection is based upon the teachings
of a conmbination of references.” Inre Merck & Co., Inc., 800
F.2d 1091, 1098-99, 231 USPQ 375, 380. W are not required to
now consi der the issue of conbinability. As stated, in part,

by Rule 37 CFR 8§ 1.192(a),

The brief . . . must set forth the authorities and
argunments on which appellant will rely to maintain
t he appeal. Any argunents or authorities not

included in the brief will be refused consideration

by the Board of Patent Appeals and Interferences,
unl ess good cause i s shown.

37 CFR § 1.192(a), revised, 62 CFR 8§ 53131, COct. 10, 1997,
effective Dec. 1, 1997. In sum by failing to argue
conbinability in the Brief, Appellants have effectively waived
this argunent as a consideration for appeal.

Qur reviewing court further states in In re Baxter
Travenol Labs, 952 F.2d 388, 391, 21 USPQ2d 1281, 1285 (Fed.
Cir. 1991), "[i]t is not the function of this court to exam ne

the claims in greater detail than argued by an appell ant,

13
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| ooki ng for nonobvi ous distinctions over the prior art." Just
as our review ng court does not, sua sponte, raise or consider
i ssues not argued, we are simlarly not burdened to do the
sane.

Based on the foregoing, we find that the admtted prior
art and Sagara teach all Appellants' claim3 limtations.
Because we find that the admtted prior art and Sagara read on
Appel l ants' clains, we do not consider the Tanabe reference
and affirmthe Exam ner's rejection of claim3 based solely on
the admtted prior art and Sagara references. W do not
consider this to be a new ground of rejection. As In re
Hal |l ey states, "[I]t is proper . . . to study the whole of the
various references in the record and to apply one rather than
a conmbination of two or three against the claims . . . ." In
re Halley, 296 F.2d 774, 778, 132 USPQ 16, 20 (CCPA 1961).

See also In re Kronig and Scharfe, 539 F.2d 1300, 1044, 190
USPQ 425, 426-427 (CCPA 1976).

Appel | ants have al ready acknow edged that clains 4, 7, 8,

11, 24, 25, and 28 stand or fall together with claim3

Accordingly, we affirmthe Exam ner's rejection of clains 4,

14
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7, 8, 11, 24, 25, and 28 as obvious over the admtted prior
art and Sagar a.

We now separately address claim5. Appellants argue that
the Exam ner has failed to point to any portion of the cited
prior art which correlates with the | anguage of claim5.
Brief, page 34.

Claimb5 recites:

5. A met hod according to claim4, wherein step (d) conprises
sel ectively masking said first surface of said substrate so as
to provide a third inpurity introduction aperture overlying
said second well region, introducing inpurities of said first
conductivity type at a second dosage energy to said third
depth in said second well region, and introducing inpurities
of said first conductivity type at a third dosage energy to a
fourth depth less than said third depth in said second well
region.

We note that neither the admtted prior art, Tanabe nor
Sagara teaches the limtations of claim5. Specifically, as
outlined on page 33 of the Brief, there exists no teaching for
1) "introducing inpurities of a first conductivity type at a
second dosage energy to a third depth in the second well, and
(2) introducing inpurities of the first conductivity type of
the third dosage energy to a fourth depth Iess than the third

depth in the second well region.” Moreover, we also find no

15
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suggestion in the prior art references to support the
Exam ner's rejection.

It is the burden of the Exam ner to establish why one
having ordinary skill in the art would have been led to the
claimed invention by the reasonabl e teachi ngs or suggestions
found in the prior art. In re Sernaker, 702 F.2d 989, 995,
217 USPQ 1,6 (Fed. Cir. 1983). The Exam ner, having failed to
poi nt out any teachings or suggestions of the claim5
l[imtations in the prior art, either alone or in conbination,
has not established a prima facie case. To establish a prima
faci e case of obviousness, the exam ner nust show sone
obj ective teaching in the prior art or that know edge
generally available to one of ordinary skill in the art woul d
| ead that individual to conmbine the relevant teachings of the
references. See In re Fine, 837 F.2d 1071, 1074, 5 USPQ2d
1596, 1598. Accordingly, we reverse the Exam ner's rejection
of claim5 as obvious over the prior art. Appellants
previ ously acknow edged that the patentability of claim?9
stands or falls with the patentability of claim5. Brief,

page 34. Therefore, we also reverse the Exam ner's rejection

16
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of claim9 as obvious over the prior art. Clains 6 and 10
depend fromclainms 5 and 9, respectively, and the rejection of
these claims are |ikew se reversed.

Consi dering now i ndependent cl aim 14, Appellants argue
t hat Sagara does not show a LOCOS field oxide having a bird's
peak, and additionally does not disclose or suggest the
spacing requirenment of claim14. Brief page 36. Appellants
further argue that Tanabe also fails to show a LOCOS field
oxi de. The Exam ner responds that Sagara illustrates the
field oxide limtation at region 7 of figures 2-8, at region
24 of figures 13-16 and at region 49 of figure 18. Examner's
Answer, page 4. The Exam ner points to Sagara's illustration
of the field oxide region 49 in Figure 18 and equates the
corner edge to a bird' s beak (". . . in which the corner edge
or bird' s beak is spaced apart fromemtter region . . .").

Exam ner's Answer, pages 4-5.

Claim 14 recites:

14. A nmethod of manufacturing a sem conductor architecture
conprising the steps of:

17
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(a) formng, in respective first and second spaced-apart
portions of a sem conductor substrate of a first conductivity
type, first and second well regions of a second conductivity
to a first depth froma first surface of said substrate;

(b) formng a first channel conductivity type MOS
structure forned in said first well region by introducing
first source and drain regions of said first conductivity type
in spaced apart surface portions of said first well region,
such that said first source and drain regions have a first
dopi ng and a second depth fromsaid first surface, |ess than
said first depth;

(c) formng, in said second spaced-apart portion of said
substrate including said second well region, a bipolar
transi stor structure having an emtter region of said first
conductivity type, a base region of said second conductivity
type and a collector region of said first conductivity type,
such that said second well region forms said base regi on and
said substrate forns said coll ector region;

(d) form ng a second channel conductivity type MOS
structure forned in said substrate by introducing second
source and drain regions of said second type in spaced apart
surface portions of said substrate adjacent to said first well
region containing said first channel conductivity type MOS
structure; and

(e) perform ng | ocal oxidation of on the surface of said
substrate to forma field oxide having an aperture
t her et hrough overlying said second well region, such that a
first "bird s peak' edge of said aperture through said field
oxi de is spaced apart fromsaid emtter region by a distance
sufficient to prevent radiation incident upon said field oxide
frominitiating parasitic channel turn-on in surface portion
of said second well region between said enmitter region and
sai d substrate.

18
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Appel l ant's Specification defines "bird beak" as the
reduced thickness portion of field oxide adjacent to the PN
junction between P-well and substrate. Specification, page
14, lines 14-19. W find that Sagara does not teach or
suggest a LOCOS field oxide having a bird's beak, as defined
by Appellants' specification. Additionally, there is no
t eachi ng or suggestion in Sagara of a spacing requirenent.
Therefore, we reverse the Exam ner's rejection of claim 14
Cl ains 15-18 depend fromclaim 14 and we |i kew se reverse the
rejection of these dependent cl ai ns.

Dependent claim 12 incorporates a limtation simlar to
claim14. Having already determ ned that Sagara does not
teach or suggest the limtation of a LOCOS field oxide having
a bird s beak or teach or suggest a spacing requirenent
[imtation, we reverse the Examner's rejection of claim12.
Claim 13, which depends fromclaim12, is |likew se reversed.

Turning now to i ndependent claim 19, Appellants argue
that neither the admtted prior art nor Tanabe teaches the
l[imtation "that the field oxide does not overlie the first

surface portion of the second well region between the emtter

19
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regi on and the base contact region.”™ Brief, page 37.
Appel l ants further argue that Sagara does not disclose a LOCOS
process to formthe field oxide. Brief, page 38.

Claim 19, step (e) recites this limtation. It states,
19. (e) performng |local oxidation of the surface of said
substrate to formfield oxide having an aperture therethrough
overlying said second well region, such that said field oxide
does not overlie said first surface portion of said second
wel | region between said emtter region and said base contact
regi on.

We find that neither the admtted prior art, nor Tanabe
nor Sagara teaches Appellants' claimlimtations as recited by
claim19, step (e), supra. Examner has failed to establish a
prima facie case. Accordingly, we reverse the Exam ner's
rejection of claim19. Clainms 20-23 depend fromclaim19 and
we |ikewi se reverse the rejection of these dependent cl ains.

Consi dering now i ndependent cl ai m 29, Appellant argues
that the cited prior art contains no teaching or suggestion of
LOCOS formation of the field oxide, so that the bird' s beak
edge of the field oxide aperture is spaced apart fromthe

emtter region. Brief, page 42.

Claim?29, step (d) recites this limtation as foll ows:

20
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29. (d) performng |ocal oxidation of the surface of said
substrate to forma field oxide having an aperture

t her et hrough overlying said second well region, such that a
first "bird s beak' edge of said aperture through said field
oxide is spaced apart fromsaid emtter region by a first
surface portion of said second well region therebetween; and

We find that neither the admtted prior art, Tanabe, nor
Sagara teaches or suggests, alone or in conbination, the
limtations of Appellants' claim?29, step (d). The Exam ner
has failed to establish a prima facie case. Therefore, we
reverse the Examner's rejection of claim29. Clains 31 and
32 depend fromclaim?29 and we |ikew se reverse the rejection
of these dependent cl ains.

Based on the foregoing, in summary, we affirmthe
rejection of claims 3, 4, 7, 8, 11, 24, 25 and 28 as
unpatentabl e over the cited prior art under 35 U S.C. § 103;
we reverse the rejection of clainms 5, 6, 9, 10, 12-23, 26, 27,

29, 31 and 32 under

35 U.S.C. § 103.
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No tine period for taking any subsequent action in
connection with this appeal may be extended under 37 CFR

§ 1.136(a).
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